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(54) PWM CONVERTER 
(57)Abstract 

PURPOSE: To reduce a leakage current and to prevent 
the inessential operation of a leakage-current detection 
element by a method wherein an AO output whose 
phase is opposite to that of a common-mode voltage 
generated by a PWM converter is generated and the 
PWM converter is grounded via the AC output. 
CONSTITUTION: A PWM converter 2 is grounded from 
the intermediate point of switching elements 51, 52 for 
an inverter circuit 5 via a series circuit which is 
composed of a reactor 5A and of a grounding capacitor 
5B. Thereby, the inverter circuit 5 outputs a 
compensation voltage whose phase is opposite to that of 
a common-mode voltage generated by the PWM 
converter 2. and the compensation voltage is apparatus- 
grounded via a filter circuit for the series circuit which is 
composed of the reactor 5A and of the grounding 
capacitor 5B. Thereby, the common-mode voltage 
generated by the PWM converter 2 can be offset, the 
zero-phase voltage of the PWM converter 2 with 
reference to an apparatus-grounding operation can be reduced, and a leakage current can be 
reduced. 




http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAal 91 67DA408098536P1 ... 



2003/06/18 



JP.08-098536A [CLAIMS] 



1/1 



* NOTICES * 
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daaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.:MaMc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The direct-current power conversion section which consists of a filter which consists 
of an input reactor and a touch-down capacitor, and a switching element and a smoothing 
capacitor The converter command value generating section which controls the control factor of 
said switching element the carrier wave signal generator which generates the carrier wave signal 
which modulates it, and a converter actuation circuit. In a preparation and the PWM converter 
which receives supply of alternating current power from AC power supply, and is changed into 
direct current power, the inverter circuit of one arm pair is prepared in the direct-current power 
conversion section. This inverter circuit The PWM converter characterized by what the common 
mode voltage and the compensation electrical potential difference of an opposite phase which an 
PWM converter generates are outputted, and is done for device touch-down through this 
compensation electrical potential difference. 

[Claim 2] It is the PWM converter characterized by what the carrier wave signal of an PWM 
converter is used for the driving signal of an inverter circuit for in an PWM converter according 
to claim 1 . 

[Claim 3] It is the PWM converter which the driving signal of an inverter circuit makes the carrier 
wave signal of an PWM converter a command value in an PWM converter according to claim 1 , 
and is characterized by what is modulated with a high frequency carrier wave signal. 
[Claim 4] It is the PWM converter characterized by what the driving signal of an inverter circuit 
detects the neutral point electrical potential difference of AC power supply when an PWM 
converter is a three-phase-circuit input in an PWM converter according to claim 2 or 3, and this 
neutral point electrical potential difference is applied to the command value of the carrier wave 
signal of an PWM converter for. 

[Claim 5] It is the PWM converter characterized by what the value to which the driving signal of 
an inverter circuit multiplied the carrier wave signal of an PWM converter by the inverse number 
of the control factor of an PWM converter in the PWM converter given in the term of either 
claim 2 thru/or claim 4 is made into a command value for. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the compensator which reduces the 
leakage current based on the common mode voltage which an PWM converter generates, when a 
source power supply is connected to the source power supply of a touch-down system about an 
alternating current / PWM converter which carries out conversion into dc. 
[0002] 

[Description of the Prior Art] To the conventional thyristor type rectifier, since reduction of a 
higher-harmonic current and reactive power is possible, the PWM converter is applied to many 
power units. However, since many converter circuits are performing the subharmonic modulation 
by th^ carrier wave, if intermediate voltage of a direct current circuit is made into an electrical 
neutrality point, the common mode voltage of a carrier wave component will generate them in an 
alternating current input side. 

[0003] Drawing 5 is PWM (Pulse Wide Moduletion) connected to the three-phase-alternating- 
current power source. The principle circuit diagram of a converter is shown and drawing 6 is an 
explanatory view explaining the wave of each part of an PWM converter. Drawing 5 and drawing 6 
are used together and the mechanism of the leakage current based on the common mode 
voltage which the PWM converter connected to the source power supply of a touch-down 
system generates, and this common mode voltage and three phase offset voltage is explained. 
[0004] (A) of drawing 5 It sets and alternating current power is supplied to the PWM converter 2 
through line-impedance Zn from three phase (UR. US. UT) AC power supply 1 of a touch-down 
system. The filter F with which the PWM converter 2 consists of an input reactor Zc and a 
touch-down capacitor Cn Switching element (31-36) The direct-current power conversion 
section 3 which consists of smoothing capacitor 3B. Switching element (31-36) Converter 
command value generating section 4A which controls a control factor, and carrier wave signal 
generator 4B which generates the carrier wave signal Vc which modulates it. this converter 
command value and the carrier wave signal Vc — comparator 4C — comparing — each 
switching element (31-36) converter actuation circuit 4D which carries out ON-OFF control — 
since — it is constituted. 

[0005] All electrical and electric equipment and electronic parts should just examine the 
condition of having combined with the touch-down system the element combined with a touch- 
down system in inphase (common mode) through stray capacity Cx except for the thing with 
which association with a touch-down system has balanced here, then the element combined in 
differential (cross mode) from the neutral point of smoothing capacitor 3B, although association 
by stray capacity is produced and an earth current flows between touch-down systems. Cx of 
drawing 5 shows this condition. 

[0006] The filter F which consists of an input reactor Zc and a touch-down capacitor Cn 
prevents that the RF noise based on ON-OFF actuation of the switching elements 31-36 in the 
direct-current power conversion section 3 flows back to AC power supply 1 . (A) of drawing 6 , 
(C). and (E) The comparison with the carrier wave signal Vc and a converter command value 
(UR', US', UT') explains formation of the ON-OFF control signal in converter actuation circuit 4D. 
drawing 6 — setting — an axis of abscissa — a time-axis — taking — (A) of drawing 6 . (C), and 
(E) the sine wave illustrated by the thick wire — converter command value (UR', US', UT) of R 
[ of a three phase PWM converter ], S, and T each phase It is shown. The wave shown with the 
chopping sea-like thin line on this drawing is the carrier wave signal Vc from carrier wave signal 
generator 4B. The carrier wave signal Vc is a converter command value (UR', US'. UT). When 
high, the corresponding switching element 31-33 side flows, A switching element 34-36 side is 
un-flowing. On the contrary, the carrier wave signal Vc is a converter command value (UR', US', 
UT'). When low. the corresponding switching element 31-33 side is un-flowing, A switching 
element 34-36 side is flowed through it. 

[0007] (B) of drawing 6 . (D). and (F) The arm pair (31 34) of the switching element which 
constitutes the direct-current power conversion section 3 illustrated by drawing 5 , and (32 35) 
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(33 36), The electrical potential differences VR. VS, and VT formed between a midpoint and the 
of smoothine caoacitor 3B are shown, a simplification of explanation sake (A) of 
drawing's . and (B) The relation to R phase is explained When the carrier wave signal Vc is lower 
than converter command value UR\ a switching element 34 flows, therefore they are the neutral 
point of smoothing capacitor 38. and an arm pair (31 34). The electrical potential difference VR 
formed between midpoints is set to +Ed/2. In addition, Ed is the electrical-potential-difference 
value charged to the ends of smoothing capacitor 38. Next the carrier wave signal Vc is 
converter command value UR'. When high, a switching element 31 flows, and they are the neutral 
point of smoothing capacitor 38, and an arm pair (31 34). The electrical potential difference VR 
formed between midpoints is set to -Ed/2, the same — (C) of drawing 6 . and (D) the relation to 
an S phase — being shown — (E) of drawing 6 , and (F) The relation to T phase is shown. 
[0008] (G) of drawing 6 the relation of common mode voltage — being shown — (B) of drawing 
6 , (D), and (F) An electrical potential difference is compounded for the electrical potential 
differences VR, VS, and VT shown by stray capacity Cx as a common mode voltage Vn through 
the input reactor Zc and the touch-down capacitor Cn of Filter F. Usually, since the impedance 
is high, substantially, common mode voltage Vn generates stray capacity Cx in the form where 
the above-mentioned electrical potential differences VR. VS, and VT were added 
[0009] (8) of drawing 5 what showed the relation of the earth current which flows in a touch- 
down system in the equal circuit — it is — the offset voltage of the three-phase-alternating- 
current power source 1 — Vcn ** — if it carries out and a line impedance is set to Zn — offset 
voltage Vcn of the three-phase-alternating-current power source 1 Earth current Icn to depend 
It flows through the touch-down capacitor Cn and line-impedance Zn. Moreover, earth current 
Icn by common mode voltage Vn The current which flows to line-impedance Zn which 
constitutes a network ft-om an input reactor Zc, a touch-down capacitor Cn, and line-impedance 
Zn, and constitutes a source power supply 1 is an earth current Icn through stray capacity Cx. It 
becomes. This earth current Icn The high frequency component which common mode voltage Vn 
has is bypassed through the touch-down capacitor Cn. 

[0010] Although the carrier wave signal Vc illustrated to drawing 6 was illustrated with the value 
6 times the frequency of a converter command, it does not necessarily need to limit the 
frequency of this carrier wave signal 6 times. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the above PWM converter circuits of the 
conventional technique, since the subharmonic modulation by the carrier wave signal is 
performed, if intermediate voltage of a direct current circuit is made into an electrical neutrality 
point, the common mode voltage which makes a carrier wave frequency component fundamental 
frequency will occur in an alternating current input side. Therefore, especially, when a source 
power supply is a touch-down system, as for the above-mentioned common mode voltage, an 
earth current flows from a device grounding conductor to a direct-current intermediate circuit 
through stray capacity through a power-source grounding conductor and the earth via a power- 
source line. Since this earth current goes via the earth, it has the problem that it is detected in a 
fault current detecting element 

[0012] In order to solve the problem of reducing this earth current, a touch-down capacitor, an 
input reactor, and stray capacity were changed, reduction-ization of an earth current was 
performed, but that two voltage sources exist, when the width of face of realistic acijustment had 
constraint, there was no effective cure. For this reason, many cures of equipping an insulating 
transformer between AC power supply and an PWM converter are performed. 
[0013] This invention is made in view of the above-mentioned point, the object solves the above 
mentioned technical problem, the leakage current is reduced by compensating the common mode 
voltage which an PWM converter generates, and it is in offering the PWM converter by which a 
leakage current detecting element does not carry out unnecessary actuation. 
[0014] 

[Means for Solving the Problem] The filter which consists of an input reactor and a touch-down 
capacitor according to the 1st invention in order to attain the above-mentioned object. The 
direct-current power conversion section which consists of a switching element and a smoothing 
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capacitor, the converter command value generating section which controls the control factor of 
a switching element, the carrier wave signai generator which generates the carrier wave signal 
which modulates it, and a converter actuation circuit. In a preparation and the PWM converter 
which receives supply of alternating current power from AC power supply, and is changed into 
direct current power, the inverter circuit of one arm pair is prepared in the direct-current power 
conversion section. This inverter circuit The common mode voltage and the compensation 
electrical potential difference of an opposite phase which an PWM converter generates shall be 
outputted, and device touch-down shall be carried out through this compensation electrical 
potential difference. 

[0015] Moreover, according to the 2nd invention, the carrier wave signal of an PWM converter 
shall be used for the driving signal of an inverter circuit. Moreover, according to the 3rd 
invention, the driving signal of an inverter circuit shall make the carrier wave signal of an PWM 
converter a command value, and shall become irregular with a RF carrier wave signal. 
[0016] Moreover, when an PWM converter is a three-phase-circuit input according to the 4th 
invention, the driving signal of an inverter circuit shall detect the neutral point electrical potential 
difference of AC power supply, and shall apply this neutral point electrical potential difference to 
the command value of the carrier wave signal of an PWM converter. Moreover, according to the 
5th invention, the driving signai of an inverter circuit makes a command value the value which 
multiplied the carrier wave signal of an PWM converter by the inverse number of the control 
factor of an PWM converter. 
[0017] 

[Function] The common mode voltage of an PWM converter is offset by the ac output of an 
inverter by generating the ac output of an opposite phase to the common mode voltage which an 
PWM converter generates, and grounding through the ac output by the above-mentioned 
configuration, according to the 1 st invention. 

[0018] Moreover, according to the 2nd invention, by driving an inverter circuit by the carrier 
wave signal of an PWM converter, an inverter circuit is the common mode voltage and the 
opposite phase of an PWM converter, and generates the rectangle ac output of the frequency 
component of a carrier wave signal. Moreover, according to the 3rd invention, the common mode 

1^ -r - I r . 4. ^£C — j. u.. u^^^^l^^ :^^^,,\0x^%m,l4-^ -i-Ua 

vuiui^e Ul <t iii^iicr urucr lfc;^udluy i^iic ocaii i^y vycv^wum 11 1 c;guiai vvt«.ii u«is^ 

carrier wave signal and RF carrier wave signal of an PWM converter about the driving signal of an 
inverter circuit. 

[0019] Moreover, according to the 4th invention, when an PWM converter is a three-phase- 
circuit input, pair touch-down potentials including the offset voltage of a source power supply 
can be offset by detecting the neutral point (unbalance) electrical potential difference of a 
source power supply, applying this neutral point electrical potential difference to the command 
value of the carrier wave signal of an PWM converter, and considering as the driving signal of an 
inverter circuit. Moreover, according to the 5th invention, according to the output voltage of a 
direct-current power inverter circuit, fluctuation of the pair touch-down potential by fluctuation 
of a control factor can be offset by making into the driving signal of an inverter circuit the value 
which multiplied the reversal signal of the carrier wave signal of an PWM converter by the 
inverse number of the control factor of an PWM converter. 
[0020] 

[Example] The functional block diagram of the PWM converter of one example according 
[ drawing 1 ] to this invention. The functional block diagram of the PWM converter which offsets 
the frequency component common mode voltage as other examples with higher order drawing 2 , 
The functional block diagram of the PWM converter by which drawing 3 offsets pair touch-down 
potentials including the offset voltage of a source power supply, The functional block diagram of 
the PWM converter by which drawi ng 4 offsets pair touch-down potentials including the control 
factor of an PWM converter. Drawing 7 is an explanatory view explaining the compensation 
voltage waveform which compensates the common mode voltage of the PWM converter of one 
example, and the same sign is given to the same function part material corresponding to drawing 
5 and drawing 6 . 

[0021] In dr awing 1 , alternating current power is supplied to the PWM converter 2 through line- 
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impedance Zn by which the graphic display abbreviation is carried out from three phase (UR US, 
NT) AG power supply 1 of a touch-down system. The filter F with which the PWM converter 2 
consists of an input reactor Zc and a touch-down capacitor Cn The direct-current power 
conversion section 3 which consists of switching elements 31-36 and smoothing capacitor 3B, 
Converter command value generating section 4A which controls the control factor of switching 
elements 31-36. carrier wave signal generator 4B which generates the carrier wave signal Vc 
which modulates it, and converter actuation circuit 4D, The direct-cun^ent power conversion 
section 3 is equipped with the inverter circuit 5 of one arm pair, and through the series circuit of 
reactor 5A and touch-down capacitor 5B, it grounds and consists of midpoints of the switching 
elements 51 and 52 of an inverter circuit 5. 

[0022] By the above-mentioned configuration, the common mode voltage which the PWM 
converter 2 generates by this inverter circuit s 5 outputting the common mode voltage Vn and 
the compensation electrical potential difference of an opposite phase which the PWM converter 
2 generates, and carrying out device touch-down of this compensation electrical potential 
difference through the filter circuit of the series circuit of reactor 5A and touch-down capacitor 
5B can be offset, the zero phase voltage of the PWM converter 2 to device touch-down can be 
reduced, and it is the leakage current Icn. It can decrease. In addition, the constant of reactor 
5A and touch-down capacitor 5B is selected so that the effect of high order higher-harmonic 
common mode voltage may fall. 

[0023] It looks at the explanatory view which explains once again the wave of each part of the 
PWM converter 2 of drawing 6 explained previously. (G) of drawing 6 The wave of the common 
mode voltage Vn which the PWM converter 2 generates is the stair-like voltage waveform which 
synchronized with the carrier wave signal Vc, and the amplitude reversed, as the term of a Prior 
art explained. Moreover, according to experimental data, the actual value of common mode 
voltage Vn has negative linearity to the control factor lambda of the PWM converter 2. 
[0024] Therefore, common mode voltage Vn and the compensation electrical potential difference 
of the fundamental frequency of an opposite phase can be easily formed by forming the carrier 
wave signal Vc of the PWM converter 2 into a square wave signal by comparator 6A, and 
inputting it into the inverter actuation circuit 6 as a driving signal of the inverter circuit 5 of 
drawing 1 . Drawing 7 carries out the amplification extract of a part of wave-like each part of 
drawing 6 , and explains the compensation voltage waveform which compensates the common 
mode voltage of an PWM converter. (G) of drawing 7 It is the wave of the common mode voltage 
Vn of the PWM converter of the above-mentioned explanation, and is (H) of drawin g,! . It is the 
compensation voltage waveform which the inverter 5 when forming the carrier wave signal Vc 
into a square wave signal by comparator 6A. and driving an inverter 5 outputs. 
[0025] Moreover, in drawing 2 , the point of difference with drawing 1 is a point that RF carrier 
wave signal generator 6B is added to the input circuit of comparator 6A. By adding this high 
frequency carrier wave signal generator 6B, making the carrier wave signal Vc of the PWM 
converter 2 into a command value, and becoming irregular with the high frequency carrier wave 
signal Vh The compensation electrical potential difference of the intermediate circuit of an 
inverter circuit 5 is (I) of drawing 7 . Conclude on the average that it is illustrated and it brings 
close to a chopping sea. (G) of drawing 7 From a square wave compensation electrical potential 
difference, a nearby PWM converter can bring close common-mode-voltage Vn, and high order 
higher-harmonic common mode voltage can also be offset except the common mode voltage of 
the fundamentaHrequency component of the carrier wave signal Vc. 

[0026] Moreover, in drawing 3 . the point of difference with drawing 2 can offset pair touch-down 
potentials including the offset voltage of a source power supply by an insulating transformer's 7 
detecting the neutral point electrical potential difference based on the unbalance of a source 
power supply 1 , and applying this detection electrical potential difference to the command value 
of the carrier wave signal Vc of an PWM converter, when an PWM converter is a three-phase- 
circuit input. Moreover, in drawing 4 , by making into the driving signal of the inverter actuation 
circuit 6 the value which applied the carrier wave signal Vc of the PWM converter 2. and the 
inverse number of the control factor lambda of the PWM converter 2 in multiplier 8A. according 
to the output voltage of the direct-current power conversion section 3. the point of difference 
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with drawing 2 can offset pair touch-down potential, even if a control factor changes. 
[0027] in addition, although the graphic dispiay abbreviation is carried out, each other can be 
offset including the pair touch-down potential changed according to the neutral point electrical 
potential difference based on the unbalance of a source power supply 1 . and the output voltage 
of the direct-current power conversion section 3 by using together the insulating transformer 7 
of drawing 3 , the inverse number of the control factor lambda of drawing 4 , and multiplier 8A. 
[0028] 

[Effect of the Invention] As stated above, the leakage current by the side of AC power supply 
(earth current) is reduced by compensating and reducing the common mode voltage which an 
PWM converter generates according to this invention, and it becomes possible to lose 
unnecessary actuation of a fault current detecting element. 
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[Brief Description of the Drawings] 

[Drawing 1] The functional block diagram of the PWM converter of one example by this invention 

[Drawing 2] The functional block diagram of the PWM converter which offeets the higher order 
frequency component common mode voltage as other examples 

[Drawing 3] The functional block diagram of the PWM converter which offsets pair touch-down 
potentials including the offset voltage of a source power supply 

[Drawing 4] The functional block diagram of the PWM converter which offsets pair touch-down 
potentials including the control factor of an PWM converter 

[Drawing 5] The principle circuit diagram of the PWM converter connected to the three-phase- 
altemating-current power source 

[Drawing 6] The explanatory view explaining the wave of each part of an PWM converter 
[Drawing 7] The explanatory view explaining the compensation voltage waveform which 
compensates the common mode voltage of the PWM converter of one example 
[Description of Notations] 

1 UR. US, UT AC power supply 

2 PWM Converter 

3 Direct-Current Power Inverter Circuit Section 
51 31-36, 52 Switching element 

3B Smoothing capacitor 

4A Converter command value generating section 

4B Carrier wave signal generator 

4C, 6A Comparator 

4D Converter actuation circuit 

5 Inverter 

5A, Zc Reactor 

5B, Cn Touch-down capacitor 

6 Inverter Actuation Circuit 

68 RF carrier wave signal generator 

7 Insulating Transformer 

8 Control Factor 
8A Multiplier 

Zn Line impedance 
F Filter 

Vc Carrier wave signal 
Vh RF carrier wave signal 
Cx Stray capacitor 

UR', US'. UT Converter command value 
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[Drawing 2] 
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[Drawing 5] 
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S,DT)XiS«iR 1 *^6«K-f >fc!-:5^>XZn^:fr LTP 

wMn>n-^ 2jc35te«*)&^ftite^n?)o pwMn> 

^3&:'5:7.f;^3'F^:, X-f :y^>i^*^ (31-36) t.W- 
?t3>5^>1^3B^:;5^^3^Sit«S®*^aSS3 ;^-r 
^y9m=f^ (31-36) <C>®fflI^^$Iffll-rS3>A-3^Jt 

(31-36) €:0N-0FFffill|l-rS3>/^— ^'Kaiel 

[0 0 0 5] ^Tcoma • «^iSi«. Sifi^tora^c 

^» (^^DX^-H) WlrHS^-rsS^^i^v^T^ Sift 

[0 0 0 61 Xti^}T^ V)Vlch1&mzk>'f>^Znt.f)^ 

^>^*T31— 36a>0N-0FFftf^JCS^< ^m^J-i X*^ 

30 (A). (C), (E) II. *V U Tiftg^Vctn 

(UR' . US* . ur ) t<OiteiSJCct D> 3 >/t-i5^K!!i[nlK4D 
Jc:*tt-2>0N-0FFSSWM-^OJ^«€:Kll'rS^OTf*S« 
H6lt^(r^T. aWlC^mWl^i:?). H6©(A).(C). 
(E) (5D*«Ta^^n:?S:iEKJg*^H«PWMZJ>A-i5' 
OR, S, T«ffl03>/t-3^|&<^fi(UR',US\Ur) & 

u Tsm^vc^tri >/t-3^}g^<i(uR' ,us\ ur ) 

Ka*rsx-r5/^>i5^*^3i-33fli)&^^a 

X-f !:/^>y*^34-36fflg*^#«MtJ^So 
=1r-vU7S^M-^Vc;0^i3>n-i$^}i^fflam\DSMIT') J: 
D'biSl'it^rH. K^-rsx-r *:;^>y*^31-33ffl!l*^ 
*»ai:>iO. X-f y5^>i5^«^34-36«3&«»ai:^ 

So 

[0 0 0 71 06<J)(B),(D),(F) HSJCH^^nS 

itS$«A3ESIffl3 S«dc-rsx-f v^>9m^(r>r-J^ 

J* (31. 34). (32. 35). (33. 36) <D<4JraJ^t^?t3 

3Bo»i'e^toKicj^j*$nsm£EVR.vs.vT^^-ro la 

?gCF>fB#<kOfc«606CD(A),(B) -eRffilC^ttSM«S 
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3 

Sri>7^>-9-3BOM«k:3Sm3n}fc«)EfiET?<&<5. J*: 

3B0D«ffeifti7— A«(31.34) ro^rajStiCDraJCJg^S 
n-5«EVRtt-Ed/2t:iS:«. mmz. H6©(C),(D) tt 
SftK^fettSMffiS^U H6©(E).(F) ttTffifc^lt 

[0 0 0 81 H60(G) 

U H6C!)(B),(D).(F) -C3S*n.6mffVR.VS.VT**7^ 

fctt. ±i«0«JEVR.VS.VT*linffUft:»Tra*>*-H 
[0 0 0 9] a5®(B) ^Jfi^lCiSn-SS%€2S(0 

ran*. H«£EVnK J: sasjfiassic 

>1*-Cii t SMf-f > X Zn t Tf leIK« 

L. iaflissi*«!j«fs«u»'f>i;-y>xznfc«sn 

[0 0 10] aecH^ufc^^UTism^vctt. 3> 

[0 0 11] 

[^W*««lftL'J:'5fr«aSl U*^U;a:*»S±3£©» 
llIK©>l>ra€E^«^fi(|>t'1$^£:-r2^. ^SEA:4ffi!ltC 

[0 0 12] c©^»sss$ffi»-r<&a:v^3ra)s&«ift 

;K ffjS$fi?£^ftS-B:TS«6fifflE©fiSfl:SfToTV» 



(3) #Hsir8-9 8 5 36 

4 

z:o>ittt>, S!8SmfitPWM3>/t— ^'t©raic«»iK 

[0 0 1 31 *56?gttJ:E©jjllK:*»A/*«*T«:Snfc'b 
©T*0, ■5-©B«lttlillBUfcSa««ifcbT. PWM 

[0 0 14] 

[ss*«pft-r-sfc«&©^ai ±EBM&s^5>fc«e> 

10 \z, jg 1 ©5K8K: intf . Xij U 74» h JPiftttn >5* 

^©S!ifpj*ssfHfP-r53 wt-^'»*fii»4«t-€-ns 
s*©«j&&s»titiefi*ic«»-r« p wm3 >/t-3^ 

\Z^\,^X. ]SL^miJ&»mz 1 7-AM(0-i >n-^'lsl 

a? b» c:®«ffifaE&:frbT«sffi«-r-5t)©fr2.. 

(0 0 1 5] ^ 2 ©^?^}C J:n«, -f >A-3'lsJ 

K©IBa##tt, PWM3>/t-^'©^-vU7fifi^S 
fflVi.5t>©trs. l|3©5S?ltCJ:ntf. OA 

-^'lHl!S©Bl(im^»t, PWMn>A— ^'©^^UTJlS 

[0 0 16] S4®5swtc±nfi, pwMa>n 

-3'**3«AAT?*5«^, >/t— 3'|5iK©Kiiim^ 

JO PWM3>A— ^'©4^YUTStM^©l&^lUCftl;^St> 

©BftM^tt. PWM3W<— 3'©=^r-vU7i6m^lCP 
WMa >/t-^'©^«l^©i!*»S»»t&fiS«^fit-r 
■5. 
[0 0 17] 

[ffffll ±E«!«fcJ:0, »l©«9i»cJ:n»i. PWM 

©x«sw*««*u ■e©3eiaa*s^»-L.T»ffl-r«c 

tCtO. PWMa>A— ^©at>*— H«JEE*-f > 
[0 0 1 81 H 2 ©«?8»C J:ntf, PWM3>/t 

^:-H«£Etia»fiCfflT. =^-^UTifiM^©^jSa)«i^© 
-f >A-5'lilK®Kam^*PWM3 Wt-3'©'*^^ u 
tK<tO. ^^^^^©^^^^^^©3^^^-HmE* 
50 (0 0 1 91 *&. Mf4©5S9a»rJ:ntf. PWM3>A 
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(4) 

5 

[0 0 2 0] 

[^iS^g] ^ 1 «*5g?Bfc<t^-^0Sa)P WMn >/t 
2*:«>»«»ft»n ^ F«EE&«iarr S p WM n > 

&^ie>T?fc*ffi*mffi^ffla-r^ p wMn ^A-^j^cDaiE 

[0 0 2 1] HllC:fe^r>T. affilRCDHfflaiR,DS.UT)Sf 

|tSSm*^«18R3iCiy-A**CD-1'>/t-i5^t«lK5 

52CD*ra;SCJ:DUTi7 h;V5Ai:g^an >'7^>tJ-5Bi:©ii[ 

10 0 2 2] ±3S<0«|ftJCci:D. CO-f >/t-:5^lHlK5 
fi. PWMn>n— :$^2;&t5g^-r^r3^>^— HmjBEVn 

Jl'SA^iSg^n >7^>1^-5Bi: C0it^JI5iKo:7 IhI?S^ 

SE^tC^r S P WMn >/\*-i5^ 2 OigfflmfiE&ffiMf ^ 
c:i:)&tT€r. S»«85lcn Sfi«"rs 21 

[0 0 2 3] <^-ffi, 3tJc:l5^?gUfc06coPWMa>/t 
(G) CDPWM3>A-3^2 3&«5!**rsn^>^— H«ffi 



4$R78-9 8 5 3 6 

^r- HmffiVD<D*Sifitt. P WMn 3^ 2 OKW* 

[0 0 2 4lCaEoT. HlO-f :$^[b1K5<7)®S!i^ 
UTP WM3 2 O^^-fr U TStfl^Vc^ittS! 

H70(G) *t±ffiBiia(DPWM3>/t— 
i^'On^^^— F«flEVnO!>JfeJ^T»0. H7<Z>(H) *5=*^ 

i$^5Sr@[Sibfei:#(D-f > A-i' 5 3&^m*-r ^MfiSJE 

[0 0 2 5] ^Jt. a2lC:feV^T. H 1 i:<D«aja«. 
iSMft^ Y U Tife©^^±656B*tit|ig6AOA:^l5ISSStc 

07 ©(I) Jc0^$n^J:^lc^^WJ::mxH 
ftffiJCjS"::^tt, 0 7(D(G) o^?^Sc««mffici:Ot>J:D 
PWMr3>A— 3^03^>^— HSJEEVnifi-:^tt. ^-v^U 

[0 0 2 6] 03IC:feV^T. 0 2 ta>«a/SCl^. 

<Z)«iaimffiS:PWM3>A— U Tftm-^VctZ)}! 

T. «S^Sfi^fflS*r^iia:3&^X^So 04(C 

;feViTv 02i:®«a/SC«. PWMn>A-i5^ 2 

U T«m^Vc i: P WM 3 >n--9 2 OSJIII* A ©iSft 

^mffg8AicT»ttfcffl^^-f >n-^'aKiBi?s 6 of^a 

[0 0 2 7] 0^#BS$nTVi^5&^. 03<D»igfe^ 
iEg7t. 04O^ffili^A©ii^&a:^ffS8Aa:<£etffi-r 
^5 n t tcfc 0 . iSffl«» 1 (D^^VaKcS::^ < ^tt^SmjE 

[0 0 2 8] 
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(5) 



#e?8-98 536 



8 



mmo>mmu.sm 

[BI4] PWMaWt-^'COMffll^&^J&T^tSEffimflC JO 



[B6] PWM3>/t-^<!!>ftffiC!>3ltl^£6iqQr«K^ 
Bl 

[07] — silfi«©PWMa>n— ^'oa^i/^— K« 
[^?^(o^^la] 

1. UR.US.UT ^mnm 

2 PWM3>A— ^ a? 

3 ismmti^mi^ 



31~36.51,52 X-iv^>ifX^ 

4B =*^-frU7»m^5E*» 

4C6A itti^ 

4) =l>n— ^^BKHK 

5 -f >;K—^ 
5A.ZC UTi'Hl' 
5B.Cn W&n>^Z^ 

6 >/"«-3'BlliI5lK 

8 M104i 
8A 

Zn SB-f>tf-y>X 

F ^-r;!'^ 

Vc ^-X^UTS^^ 

Vh S5««=t^U7«#^ 

Cx 8GISn>5*>1*- 

UR'.DS'.nr nWC— ^'IB^fi 



[01] 



[02] 



m IIS r 



2 P«a>/<-^ 



2 nH3>^<-* 



-nnrs- 
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